Influence of propranolol isomers and atenolol on myocardial cyclic AMP, high energy phosphates and vulnerability to fibrillation after coronary artery ligation in the isolated rat heart.
The isolated rat heart with ligation of the left coronary artery was used to assess the role of the beta 1- adrenergic receptor-cyclic AMP mechanism in the genesis of vulnerability to ventricular fibrillation in early myocardial ischaemia. Coronary artery ligation was followed after 3 min by a reduction in ventricular fibrillation threshold which reached a minimum at 15 min. This was accompanied by reduction of ATP and phosphocreatine while cyclic AMP was significantly increased in ischaemic myocardium. The dl-, l- and d-isomers of propranolol attenuated the decrease in ventricular fibrillation threshold and the increase in ischaemic myocardial cyclic AMP, without altering the tissue depletion of ATP. Specific beta 1-adrenergic receptor antagonism with atenolol did not prevent either the increase of tissue cyclic AMP or the reduction in ventricular fibrillation threshold and high energy phosphates. These findings suggest that the mechanism whereby vulnerability to fibrillation is increased in very early myocardial ischaemia is linked to changes in cyclic AMP content of ischaemic myocardium and appears independent of depletion of myocardial high energy phosphates.